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Abstract
Students benefit when they are willing to engage in optimal challenges (Clifford, 1991).
Engagement in challenges, however, comes with academic risks, as failure may be a result. This
study investigated motivational factors, including expectancy, subjective task value, mastery
goal orientation, and performance avoidance goal orientation as predictors of achievementrelated outcomes, including course grade and academic risk-taking. Data were collected from
317 university students enrolled in education classes. Students were given a reading passage and
asked to choose questions to answer based on the passage. Students who chose harder questions
were categorized as taking more risk. Students also answered questions about demographics,
prior achievement, and current class grade. Data were analyzed using structural equation
modeling techniques. Results found that students who reported higher expectancy and value also
reported higher mastery goal orientation, and that students who reported higher cost also reported
higher performance avoidance goal orientation and lower course grades. Additionally,
performance goal orientation was found to significantly predict academic risk-taking, but not
course grade. Mastery goal orientation was not found to significantly predict academic risktaking. Cost was found to have an indirect effect on academic risk-taking mediated by
performance avoidance goal orientation. Results suggest that student perceptions of cost may
influence achievement-related outcomes both directly, as in the case of course grade, and
indirectly, as in the case of academic risk-taking. Results o
perceptions of cost may impact performance avoidance goal orientation, which may in turn
influence participation in optimally challenging tasks.
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Chapter 1: Academic Risk Taking
Students are often constrained in their choices by requirements that are mandated, such as
taking certain classes required of their degree program and completing assignments as required
by their faculty. However, students have opportunities to make choices, such as from which
professor to take a mandated class or whether to raise their hand to answer a question in class.
For tasks and behaviors for which students can choose to engage, the choice to take a risk is
dependent upon individual and contextual characteristics (Figner & Weber, 2011), including the
value of the task and the expectation of being successful at the task. When the outcome is
uncertain and failure may be the result of trying, then the choice to attempt the task is called
academic risk-taking.
Academic risk-taking is an important concept because students who take risks often have
learning opportunities that other students do not. Understanding the motivational factors that
contribute to academic risk-taking will help educators, education researchers, and professionals
working in student academic support to create environments that are conducive to creating
optimal challenges and interventions that help students realize more of their potential.
Academic risk-taking was studied in the 1980s and 1990s (Clifford, 1988; Clifford, 1991;
Clifford & Chou, 1991; Clifford, Chou, Mao, Lan, & Kuo, 1990; Clifford, Lan, Chou, & Qi,
1989) and researchers examined mostly task-specific predictors of risk taking. The goal of this
individual-level motivational factors which
achievement-related behaviors, including academic
risk-taking.
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Importance of Optimal Challenges
Optimal challenges are important for learning and are integral for developing a sense of
competence (Dweck, 2000; Ryan & Deci, 2000b; Urdan & Turner, 2005), which comes from
completing a task that is neither too hard, nor too easy (Atkinson, 1957). Ryan and Deci (2000b)
refer to the need for competence as feeling the need to reach for challenges that create the sense
that one is effective at something, suggesting that the need to feel competent is a motivational
force that drives people to seek out challenging opportunities.
However, w

can contribute to a decrease in

their sense of competence (Seligman, 1972). Students who are motivated to avoid failure are less
likely to choose a task where the challenge is optimal because they believe failure at such a task
would reflect negatively upon their abilities (Atkinson, 1957; Covington, 2000). Conversely,
when tasks are too easy, students do not feel accomplished. When a task is challenging enough to
require effort, but not so challenging that it is impossible, intrinsic motivation (Ryan & Deci,
2000b) and sense of competence increase (Dweck, 2000; Ryan & Deci, 2000b; Urdan & Turner,
2005), and it is expected that academic risk-taking would increase as well, given that students
benefit from optimal challenges (Clifford, 1988; Atkinson, 1957), and engagement in them may
come with some amount of risk. (Clifford, 1988).
History and Context of Academic Risk-Taking Research
Much of the systematic investigation of academic risk-taking was conducted in the late
1980s and early 1990s (Clifford, 1988; Clifford, 1991; Clifford & Chou, 1991; Clifford, et al.,
1990; Clifford, et al., 1989). Clifford theorized that in order to be willing to engage in academic
risk-taking behaviors, students would need to be able to view failure constructively (Clifford,
1984; Clifford, 1988). Clifford proposed a theory of constructive failure which posited that
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failure can be a positive experience when it is perceived as an opportunity to get feedback on
skill development (Clifford, 1984).
Based on her review of the literature of risk taking outside of academic contexts, Clifford
operationalized academic risk-taking as the willingness to select more difficult problems when
easier problems are available. In studies with elementary and middle school aged children,
students were given problems in math, spelling, and vocabulary on sheets that included problems
arranged in labelled rows of increasing difficulty. Students were then asked to select a small
portion of the problems to complete (Clifford, 1988; Clifford, 1991; Clifford et al., 1990;
Clifford et al., 1989). Two aspects of academic risk-taking were recorded. The first was the
difficulty level of the problems that students selected, with the selection of more difficult
problems indicating higher willingness to take academic risks. Clifford (1988) and Clifford et al.
(1990; 1989) also recorded the number correct out of problems attempted. In their studies, they

of risk taking. Students who scored better than 50% on attempted items were characterized as
being lower on academic risk-taking. This was due to the assumption that students who were
successful more than 50% of the time were choosing items that were not optimally challenging,
(i.e., risky).
Along with items measuring difficulty and accuracy, Clifford administered the School
Failure Tolerance Test (Clifford, Kim, & McDonald, 1988), which consists of three subscales:
Preferred Difficulty, Action After Failure, and Affect After Failure. Preferred Difficulty is
purported to measure a preference for challenging tasks, while Action After Failure and Affect
After Failure are purported to measure how students respond behaviorally and emotionally,
respectively, to situations in which they fail (Clifford, 1988). Clifford theorized that academic
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risk-taking must be accompanied by a tolerance for failure, because students who are not
comfortable with failure will be less likely to engage in behaviors that could result in failure
(Clifford, 1991). When Affect After Failure items are reverse coded, higher scores on the 36
items are intended to reflect a higher emotional and behavioral tolerance to failure. However, the
School Failure Tolerance Test was not sufficiently demonstrated by Clifford to be an effective
predictor of academic risk-taking as operationalized by measuring the difficulty and accuracy of
items selected by students (Clifford, 1988; Clifford & Chou, 1991; Clifford et al., 1990; Clifford
et al., 1989).
More recent literature on academic risk-taking is sparse. However, researchers within the
last ten years have

explore

academic risk-taking, by using it as a proxy for academic risk-taking (Beghetto, 2009), or by
using it to validate behavioral measures of academic risk-taking (Tan, Lim, & Manalo, 2016)
even though the School Failure Tolerance test did not adequately demonstrate consistent
prediction of academic risk-taking. Beghetto (2009) explored risk taking among elementary
school students and found that interest and self-efficacy explained 37% of the variance in selfreported academic risk-taking in a science course, as measured by an adaptation of the School
Failure Tolerance Test. More recently, Tan et al. (2016) examined global and local processing
effects on

ness to take academic risks. Global cognitive processing

refers to attending to stimuli from a broad perspective, whereas local cognitive processing refers
to attending to stimuli from a focused, narrow perspective. They found that global processing
was a predictor of responses on the School Failure Tolerance test, indicating more risk taking.
While these two studies indicate interest in examining academic risk-taking as a constructive
form of student behavior, the use of the School Failure Tolerance test to do so is problematic.
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Clifford was unable to demonstrate empirically the validity of the test to measure academic risktaking as it was operationalized in her studies (Clifford, 1988; Clifford & Chou, 1991; Clifford et
al., 1990; Clifford et al., 1989).
Study Purpose
Whereas recent researchers have relied primarily on the School Failure Tolerance test to
validate behavioral measures of academic risk-taking (Tan et al., 2016) or used them to proxy for
academic risk-taking directly (Beghetto, 2009), the current study extends the body of knowledge
concerning academic risk-taking by considering the expectancy-value theory framework (Eccles
et al., 1983; Wigfield & Eccles, 2000) and its ability to predict academic risk-taking.
Given the brief period 30 years ago in which Clifford studied academic risk-taking, it is

the School Failure Tolerance Test, especially given the absence of convincing evidence that it
was effective at predicting academic risk-taking. Instead, the examination of academic risktaking under a motivational theoretical framework that is currently in wide use today, such as
expectancy-value theory, offers an opportunity to update the study of academic risk-taking for
modern application to real world situations. This study addresses the following research
questions:
1. Do beliefs about expectancy, value, and cost predict course grade?
2. Do beliefs about expectancy, value, and cost predict academic risk-taking?
3. Do expectancy, value, and cost predict mastery goal orientation?
4. Do expectancy, value, and cost predict performance avoidance goal orientation?
5. Is academic risk-taking predicted by mastery and performance avoidance goal
orientations?
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6. Is course grade predicted by performance avoidance goal orientation?
7. Does mastery goal orientation mediate the relationships between expectancy,
value, cost, and academic risk-taking?
8. Does performance avoidance goal orientation mediate the relationships between
expectancy, value, cost and course grade?
9. Does performance avoidance goal orientation mediate the relationships between
expectancy, value, cost, and academic risk-taking?
Theoretical and Practical Significance
One important contribution of the current study to academic risk-taking is the application
of a social-cognitive theoretical framework (EVT) to the investigation of academic risk-taking.
Atkinson (1957) examined risk-taking through an expectancy-value lens, but expectancy-value
perspectives had not yet taken on the social-cognitive components indicative of Eccles et al.
(1983) work. Although Clifford (1988; 1991) cited social-cognitive factors as antecedents of
academic risk-taking behavior, social-cognitive factors were not examined empirically in her
research. The current study takes a novel approach and examines social-cognitive factors, such
as beliefs about expectancies, values, and costs, that relate to academic risk-taking.
Another important contribution to EVT is the inclusion of achievement-related outcomes
other than academic achievement. Educational choice is an achievement-related outcome in EVT
but it is not as frequently studied (Eccles et al., 1983). For example, achievement-related
outcomes are often considered in terms of course grades or performance on an examination, with
an assumption that such measures are capturing learning. The introduction of an achievementrelated outcome that has the potential to benefit learning but is distinct from course grades or
performance on an examination, such as academic risk-taking, opens up theoretical opportunities
6

to consider cognitive processes and student perceptions of their environments as factors as
worthy of consideration.
In addition, from a practical standpoint, the current study has the potential to identify
factors that motivate and demotivate students to engage in academic risk-taking. Teaching
professionals who are concerned that students are not living up to their potential may benefit
from understanding how student perceptions affect academic risk-taking and take steps
accordingly.
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Chapter 2: Review of Literature
In order to place academic risk-taking within a modern motivational theoretical
framework, consideration is given to expectancy-value theory. Expectancy and subjective task
value are explored, and then achievement goal orientation is introduced, bringing mastery and
performance avoidant goal orientations into the expectancy-value theoretical framework.
Relationships of individual-level motivational factors and achievement-related behaviors,
namely grade and academic risk-taking, are considered, and then hypotheses are developed based
on the review of literature.
Theoretical Underpinning
Expectancy-value theory (EVT) provides an ideal social cognitive framework upon
which to examine predictors of achievement-related outcomes, including educational choices and
achievement. Expectancy-value theory suggests that within a specific frame of reference, such as
within a specific course, educational choices and other achievement-related outcomes, such as
academic performance, are influenced by student beliefs about the expectation for success and
the subjective task value that is placed on having a successful outcome. Expectancies and
subjective task values are in turn predicted by cultural and social environments, and prior
experiences, among others (Eccles et al., 1983; Wigfield & Eccles, 2000). As theoretically direct
antecedents of achievement-related choices under EVT, expectancies and subjective task values
are theorized to predict achievement-related outcomes.
While the expectancy-value theory framework encompasses everything from culture to
previous achievement to affect, the most studied constructs involve the influence of expectancies
and subjective task values on achievement-related outcomes (Eccles & Wigfield, 2000).
ut the possibility of success in a future endeavor
8

(Wigfield & Eccles, 2000). This self-belief concerning the possibility of being successful
includes perceptions of prior attempts in the same domain and perceived difficulty (Eccles et al.,
1983). Subjective
will positively and negatively affect them (Wigfield & Eccles, 1992). Positive consequences are
referred to as value, which include the importance of successful engagement in a task, relevance
to important parts of identity (Wigfield, 1994; Wigfield & Eccles, 2000; Wigfield, Rosenzweig,
& Eccles, 2017), the interest and enjoyment that a student experiences from participating in the
task (Wigfield et al., 2017), and the usefulness of engagement in a task to future plans (Ryan &
Deci, 2000b; Wigfield & Eccles, 2000). Subjective task value also includes the potentially
negative consequences of engaging in the task, which are referred to as cost, and has important
relevance and implications for achievement-related outcomes (Eccles et al., 1983). Cost contains
perceptions of the demands of task engagement, the loss of valued alternatives, and the negative
affective consequences of task engagement (Flake, Barron, Hulleman, McCoach, & Welsh,
2015; Wigfield & Eccles, 1992; Wigfield et al., 2017).
Although academic achievement is the most widely investigated in achievement-related
outcomes in the EVT framework, educational-choice is also posited to be an important outcome,
and the motivational processes underlying both may differ (Eccles et al., 1983). For example,
students who are focused primarily on meeting a goal for achieving a certain course grade may
not be motivated to engage in a task that could result in failure, such as academic risk-taking,
because failure would decrease the likelihood of reaching their course grade goals. Failure may,
however, result in gains in opportunities to learn and develop (Clifford, 1988). Although not
mutually exclusive, because a student could strive for course grade goals and engage in academic
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risk-taking, different motivational processes could be at play in each achievement-related
outcome and it is appropriate to consider them both.
Relations of Expectancies, Values, and Costs with Achievement and Academic Risk-Taking
According to Eccles, et al. (1983) and Wigfield et al. (2017), academic performance is an
achievement-related outcome that is influenced by expectancies for success and subjective task
values. Course grades offer a criterion upon which academic performance can be considered.
Students who have high expectations of success, because of previous success in a similar task, or
because the difficulty of the task is perceived to be low, or both, are more likely to have a higher
course grade than students who have low expectations of success (Eccles et al., 1983). Those
with more favorable success expectations may be more likely to invest the effort required to
meet the academic demands of tasks and persist with academic tasks notwithstanding challenges,
leading to better attainment outcomes. Consistently, prior work has shown that expectations of
success are positively associated with achievement (Froiland & Worrell, 2017; Guo, Parker,
Marsh, & Morin, 2015; Putwain, Nicholson, Pekrun, Becker, & Symes, 2019). Likewise,
students who perceive greater task value may be expected to have better performance outcomes.
Heightened interest and enjoyment in tasks may foster greater attentional resources to the task at
hand. Likewise, perceptions that the task is useful for future plans may promote greater
investment of effort to meet tasks demands, leading to more favorable achievement. In line with
this, prior research has shown that value beliefs are positively linked with achievement (Battle &
Wigfield, 2003; ; Bong, 2001; Eccles, Barber, & Jozefowicz, 1999; Grigg, Perera, McIlveen, &
Zvetleff, 2018; Meece, Wigfield, & Eccles, 1990; Wigfield & Eccles, 1992). On the contrary, as
it concerns course grades, students who perceive high cost in course participation may be less
likely to meaningfully engage in the course, resulting in lower course grades (Wigfield et al.,
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2017). In the current study, expectancy and value were expected to be positively related with
course grades, and cost was expected to be negatively related to this outcome (see Figure 1).

Figure 1.

Figure 1. Hypothesized model of the relationships among expectancy (E), value (V), cost (C),
and course grade

Although prior studies have not considered academic risk-taking within the Eccles et al.
(1983) social-cognitive EVT tradition, and there is little empirical evidence to aid in suggesting
relationships among expectancies, value, costs, and academic risk-taking, theoretical
considerations alone were used to describe and predict these relationships. These relationships
are described below.
EVT also posits that educational choice is an important achievement-related outcome.
Considering academic risk-taking as an educational choice, another kind of achievement-related
11

outcome, is more complex than considering academic achievement alone. For example, someone
who has expectations of success at a task, either because they have previous relevant success
experience or because they perceive the difficulty to be low, are arguably not engaging in
academic risk-taking, which is characterized by the uncertainty of success (Clifford, 1988;
Clifford, 1991). However, considering frames of reference, a student in a specific course for
which expectations of success are high may find specific tasks more or less risky within the
course. In this case, students with high expectancies of overall success in the course may still
choose to engage in tasks for which success is less certain. Values could be expected to follow
the pattern of values for course grade, and high value would predict academic risk-taking, given
that students who value learning in the course may be more likely to engage in a risky task if
they expect a learning gain. In the context of academic risk-taking, the distinction between
positive and negative consequences takes on import as risk taking is risky because the student
perceives that there is a chance to fail, and failure can carry perceived negative consequences.
The cost of engaging in the risky task is a reasonable factor to consider when taking academic
risks (Eccles, et al., 1983; Flake et al., 2015), and high cost would influence a student to take
fewer academic risks (see Figure 2).

12

Figure 2. Hypothesized Relationships Among EVT Factors and Achievement-Related Outcomes

Figure 2. Hypothesized model of the relationships among expectancy (E), value (V), cost (C),
course grade, and academic risk-taking (ART).

Taken together, expectancies and subjective task values are expected to be predictors of
achievement-related choices, including course grade and academic risk-taking behavior. The
effects of expectancies and subjective task values, however, may not be direct. Achievement goal
orientations may intervene such that they mediate the relationship between expectancies, values,
costs, and achievement-related outcomes (Wigfield, 1994). For example, Plante,

and

Théorêt (2013) found that mastery goals act as a partial mediator between value beliefs and
achievement-related outcomes, raising the possibility that achievement goals serve as
intermediary factors that carry the effect, at least in part, of expectancy-value beliefs onto
achievement-related outcomes.
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Mediating Role of Achievement Goals
Expectancy, value, and cost indicate
achievement goal orientations explore learning or performance goals once the appraisal is
completed (Elliot & Hulleman, 2017; Wigfield & Cambria, 2010). Two kinds of achievement
goal orientation, mastery goal orientation and performance avoidance goal orientation, are
considered in the current study.
Students with mastery goal orientation in a given context engage in activities out of a
desire to increase their competence and skill (Dweck & Leggett, 1988; Elliot & Hulleman, 2017;
Ryan & Deci, 2000a; Wigfield & Cambria, 2010). Mastery goals are often touted as the gold
standard of educational practice, because they signal engagement in a task to improve ability
(Dweck, 2000; Urdan & Turner, 2005). Performance goal orientations, on the other hand, come
into play with comparison to others as the objective (Elliot & Hulleman, 2017). Students who
avoid activities or tasks where they might demonstrate a lack of competence are exhibiting
performance avoidance goal orientation. (Dweck, 2000; Dweck & Leggett, 1988; Elliot &
Hulleman, 2017). Reasons for engaging or not engaging in risky behavior differ between
performance avoidance and mastery goal orientations.
Wigfield (1994) posited that the goals included in Eccles et al. (1983) EVT framework as
predictors of expectancies and subjective task value are larger in scope than goal orientations and
include such long-term goals as career goals. Achievement goal orientations, on the other hand,
are specific to the task at hand. Wigfield (1994) suggested that achievement goal orientations
come into play based on a specific context. As such, they may only causally engage after
expectancies and subjective task values are appraised. For example, in a context where a student
expects to do well, mastery goal orientation may be activated but performance avoidance is less
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likely. The alternative causal flow, that achievement goal orientation influences expectancies,
values, and costs, seems less likely within specific contexts, such as within a specific course,
because an orientation towards avoiding failure is not necessarily relevant in a context in which a
student believes they can be successful (Dweck, 2000; Dweck & Leggett, 1988; Elliot &
Hulleman, 2017; Wigfield, 1994).
If one assumes that the adoption of achievement goal orientations varies in consideration
of context (Wigfield, 1994), then it is reasonable to assume that the conditions of the task or
activity, as appraised by the student through expectancy beliefs and subjective task values, will
influence goal orientation, which may in turn have some influence on achievement-related
outcomes such as academic risk-taking and course grade, and not causally the other way around.
The theoretical and empirical rationales for specifying relationships among individual
motivational factors and with achievement-related outcomes follows.
Students with high expectations for success are more likely to have mastery goal
orientations (Elliot, 1999). Students who expect to do well, or who believe that they can be
successful, are more likely to adopt mastery goals than those who do not expect to do well see
Figure 3).
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Figure 3. Hypothesized Relationships Among EVT Factors and Mastery Goal Orientation, and
EVT Factors and Achievement-Related Outcomes

Figure 3. Hypothesized model of the relationships among expectancy (E), value (V), cost (C),
and mastery goal orientation (M), as well as EVC to course grade and academic risk-taking
(ART).

Likewise, assigning positive value to a course suggests investment in the course, and
adoption of learning goals through mastery goal orientation would be appropriate for a course
where students enjoy the course or expect a positive future outcome as a result. Steinmayr,
Weidinger, Schwinger, and Spinath (2019) found that task values were positively associated with
learning goals. As with expectancy, value is expected to positively influence mastery goal
orientation. For the cost component of subjective task value, there is little literature on its
relationship with mastery goal orientation because cost has not been a well-researched
component of expectancy-value theory (Flake et al., 2015; Wigfield et al., 2017). However,
given that cost is theoretically negatively associated with value, it is reasonable to expect a
general reversal in the direction of the predicted relationships between cost and mastery goal
16

orientation relative to value. Students who perceive a higher cost to doing well in their course
will be less likely to adopt a mastery goal orientation as they juggle other courses and
commitments. Students who report a low cost might be more inclined to strive for mastery goals
in their education course. Students who believe the cost of taking a course is high will be less
focused on learning goals for the course and therefore a negative relationship between cost and
mastery goal orientation is expected (see Figure 3).
A mastery goal orientation may, in turn, be related to greater academic risk-taking.
Dweck (1986) described students with mastery goal orientation as being more likely to engage in
challenge seeking despite their perceived ability level. Student who adopt mastery, or learning,
goals, are not interested in proving competence or hiding incompetence; they utilize challenging
situations to increase their learning opportunities. This utilization of challenging situations would
also include situations for which the outcome is unclear (Clifford, 1991), and therefore students
with mastery goal orientation will be more likely to take academic risks (see Figure 4).
The relationship between mastery goal orientation and course grade is complex. Mastery
goal orientation refers to the adoption of learning goals, developed for the sake of learning or
eggett, 1988), which some may assume will correlate with
higher academic achievement as measured by course grades. However, Elliot and Church (1997)
predicted that mastery goal orientation would have no effect on course grades, especially for
college students, citing classroom procedures that prioritize examination scores over learning.
Mastery oriented students in these cases would be more likely to engage in learning activities
over preparing for evaluation or assessment. Therefore, the expectation for the current study is
there will be no relationship between course grade and the adoption of mastery goals (see Figure
4).
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Figure 4. Hypothesized Relationships Among EVT Factors, Mastery Goal Orientation, and
Achievement-Related Outcomes

Figure 4. Hypothesized model of the relationships among expectancy (E), value (V), cost (C),
mastery goal orientation (M), course grade, and academic risk-taking (ART).

Performance avoidance goal orientation may also be an important mediator of the
relations of expectancy-value beliefs with achievement-related outcomes. Elliot and Church
(1997) found that competence expectancy is a negatively related antecedent of performance
avoidance goal orientation. Students with high expectations of success in a particular class will
be less likely to adopt a performance avoidance orientation to the class, while students with
lower expectations in a particular class would be more likely to want to avoid demonstrations of
their perceived lack of competence and develop a performance avoidance goal orientation.
Likewise, Elliot and Murayama (2008) found a negative relationship between intrinsic
motivation, a component of value, and performance avoidance goals. Students who find more
value in a course will be less likely to adopt goals that focus on avoiding the appearance of being
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incapable. Linnenbrink-Garcia et al. (2018), on the other hand, found a weak positive
relationship between task value and performance avoidance goals.
For students with high perceptions of cost, however, performance avoidance goal
orientation is much more likely. Students who perceive high cost, whether in effort cost or
psychological cost, may adopt a performance avoidance goal orientation to mitigate the
psychological damage of poor performance. The weight of evidence is suggestive of negative
relations of expectancy and value, and a positive link of cost, with performance avoidance goal
orientation (see Figure 5).
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Figure 5. Hypothesized Relationships Among EVT and AGO Factors, and EVT Factors and
Mastery Goal Orientation with Achievement-Related Outcomes

Figure 5. Hypothesized model of the relationships among expectancy (E), value (V), cost (C),
mastery goal orientation (M), performance avoidance goal orientation (PAv), course grade, and
academic risk-taking (ART).

Performance avoidance orientation may, in turn, be linked with achievement-related
outcomes, including academic risk-taking and course performance (see Figure 6.).
(1984) theory of productive failure posits that students who are likely to take risks are also less
likely to interpret as negative any consequences of failing. Given that performance avoidance
goals are directed towards the avoidance of looking incompetent in front of others, the incentive
for performance avoidance individuals to take academic risks is likely to be low. Performance
avoidance goal orientation is also expected to be negatively related to course grade. Students
who want to avoid appearing incompetent are less likely to engage in course material, because
lack of effort is psychologically easier to handle than lack of ability (Dweck, 2006). Students
who can attribute failure to not trying are protecting their sense of self.
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Figure 6. Hypothesized Relationships Among EVT Factors, AGO Factors, and AchievementRelated Outcomes

Figure 6. Hypothesized model of the relationships among expectancy (E), value (V), cost (C),
mastery goal orientation (M), performance avoidance goal orientation (PAv), course grade, and
academic risk-taking (ART).

In the current study, effects of covariates that share variance with expectancy-value
beliefs, achievement goal orientations, and achievement-related outcomes, and that may also
serve as confounding effects, are included in the model (see Figure 7). These include the effects
of gender (Eccles, et al., 1983), ethnicity, age (Pintrich, 2000), standing (i.e., graduate or
undergraduate; Clifford, 1991), and prior achievement. Social and environmental factors
influence expectancies, subjective, task values, and achievement-related outcomes according to
EVT (Eccles et al, 1983), which include the effects of gender, culture, and previous achievement
experiences.
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Figure 7. Hypothesized Relationships Among EVT Factors, AGO Factors, Covariates, and
Achievement-Related Outcomes

The Present Study
Students benefit from engaging in optimal challenges, which often involve academic risktaking, by increasing their opportunities to learn (Clifford, 1984; 1988; 1991; Dweck, 2016).
Students who avoid taking risks, either because they do not see the value or because they are
afraid of the perceived consequences of failing, miss out on the learning opportunities that
academic risk-taking can provide. Expectancy-value theory holds potential to predict when
students are likely to engage in academic risk-taking. The goal of this study is to investigate
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academic risk-taking and whether it can be predicted as an achievement-related outcome using
expectancy value theory, adjusted to include achievement goal orientations. A correlational,
cross-sectional research design was used to address the primary research questions and
hypotheses. Based on reviewed theory and prior evidence examined the following research
hypotheses are advanced:

H1: Course grades will be directly and positively predicted by (a) expectancy, (b) value,
and directly and negatively predicted by (c) cost.
H2: Academic risk-taking will be directly and positively predicted by (a) expectancy, (b)
value, and directly and negatively predicted by (c) cost.
H3: Mastery goal orientation will be directly and positively predicted by (a) expectancy,
(b) value, and directly and negatively predicted by (c) cost.
H4: Performance avoidance goal orientation will be directly and negatively predicted by
(a) expectancy, (b) value, and directly and positively predicted by (c) cost.
H5: Academic risk-taking will be directly and positively predicted by (a) mastery goal
orientation, and directly and negatively predicted by (b) performance avoidance goal
orientation.
H6: Course grade will be directly and negatively predicted by performance avoidance
goal orientation.H7: Mastery goal orientation will mediate the relationships between (a)
expectancy, (b) value, (c) cost and academic risk-taking.
H8: Performance avoidance goal orientation will mediate the relationships between (a)
expectancy, (b) value, (c) cost and course grade.
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H9: Performance avoidance goal orientation will mediate the relationships between (a)
expectancy, (b) value, (c) cost and academic risk-taking.
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Chapter 3: Method
Participants and Procedures
To investigate these research questions and hypotheses, 317 undergraduate and graduate
college students enrolled in multiple sections of either an undergraduate educational psychology
course, an undergraduate educational assessment course, a graduate level research methods
course, or an undergraduate first or second year experience class were recruited for this study
and compensated with research participation credits (for the educational psychology, educational
assessment, and research methods courses) or extra credit (for the first and second year
experience classes).
Participants were 73.4% female and 25.6% male with a mean age of approximately 23.97
years. The majority were enrolled in an undergraduate educational psychology class (60.6%),
while 18.6 % were in a first-year experience course, 12.9% were in a second-year seminar, 4.1%
were in educational assessment, and 18.6% were in graduate research methods. Participants
reported being 36.9% white, 22.1% Hispanic/Latino, 17.4% multi-ethnic, 12.0% Asian, 7.6%
Black or African American, 2.5% preferred to not answer, .9% Native Hawaiian or Pacific
Islander, and .3% American Indian or Alaska Native.
A total of 46.7% of participants responded that they are the first person in their family to
eported being education majors. Self-reported prior
achievement for all participants was 3.27 and the average self-reported course grade was B+.
Materials
Course Selection
In order to tailor the expectancy, value, and cost items to the course for which students
were participating in the study for either participation credit or extra credit, students were asked
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to select which of the following applied to their course: first year experience/FYE, second year
seminar, educational psychology, educational assessment, or research methods.
Academic risk-taking. Academic risk-taking was measured by asking participants to

questions they answered corresponding to the passage. Choosing to answer more difficult
questions is indicative of academic risk-taking.
Reading passage: Rote versus Meaningful Learning (Mayer, 2002). Students were
d the purpose of the
taxonomy (see Appendix B). The passage was prefaced with a statement about the importance of
were told that they would be asked some
questions based on the passage. At the conclusion of reading the passage, which describes the
creation of learning objectives aimed to achieve learning goals that require deeper learning,
participants were asked to answer two questions based on the passage (see Appendix C). Before
being shown the questions, participants were asked to choose a difficulty level for the questions.
The easiest questions were asked to assess the Remember and Understand levels
Taxonomy, while more difficult questions were asked for the Apply, Analyze, Evaluate, and
Taxonomy. In the analysis, students who chose Remember and
Understand were coded on academic risk taking as 0, to indicate lower risk taking, and students
who chose Apply and Analyze or Evaluate and Create were coded on academic risk taking as 1,
to indicate higher risk taking. Participants were asked the questions, but the responses were not
utilized in the current study, because only student choice of question difficulty directly relates to
academic risk-taking. Academic risk-taking variable proportions are reported in Table 1.
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Table 1. Variable Proportions for Categorical Covariates and ART

Academic Risk Taking
Lower Risk
Higher Risk
.59
.41
Binary Gender
Gender

Male
.26

Female
.73
Binary Ethnicity

Missing
-a

Total
1.00

Missing
.01

Total
1.00

White
.37

Student of Color
Missing
Total
a
Ethnicity
.63
1.00
Binary Standing
Undergraduate
Graduate
Missing
Total
Standing
.82
.17
.02
1.01
th a
Note. Proportions rounded to nearest 10 . There were no missing responses for this item.
Ethnicity was coded 0 = white and 1 = student of color. Standing was coded 0 =
undergraduate and 1 = graduate.

Achievement Goal Orientations. Part

was

measured (see Appendix D for full list of items and survey directions). Given that the indicator
data were treated as categorical during analysis, variable proportions, rather than means and
standard deviations, can be found in Table 2. Midgley et al. (2000) developed scales to assess
achievement goal orientation, using confirmatory factor analysis and alignment to theory to
validate. Both scales, the Mastery Goal Orientation (Revised) scale, and the Performance-Avoid
Goal Orientation scale, use 5-point Likert-type response options, with anchor points ranging
from not at all true to very true. Responses indicating very true represent a higher level of the
construct. The 5-item Mastery Goal Orientation (Revised) scale measures to what extent students
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s important to me that I thoroughly understand my
oal Orientation (Revised) scale had an internal consistency estimate
of reliability for the current sample of .87.
The 4-item Performance-Avoid Goal Orientation (Revised) scale (Midgley et al., 2000)
measures the extent to which students are motivated to avoid looking incompetent. Sample items

scale had an internal consistency estimate of reliability for the current sample of .85.
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Table 2. AGO Categorical Variable Proportions Arranged by Response Options
Not At
All
True

learn a lot of new concepts
this year.
One of my goals in class is
to learn as much as I can.
One of my goals is to
master a lot of new skills
this year.
thoroughly understand my
class work.
that I
improve my skills this
year.

Somewhat
a
True
Mastery items

a

Very
True

Missing

Total

0.01

0.03

0.24

0.27

0.45

< .01

1.00

< .01

0.04

0.19

0.28

0.47

< .01

1.00

0.02

0.04

0.26

0.28

0.4

< .01

1.00

< .01

0.02

0.16

0.33

0.48

< .01

1.00

< .01

0.02

0.12

0.33

0.51

< .01

1.00

Performance avoidance items
0.20

0.09

0.29

0.18

0.24

< .01

1.00

0.44

0.18

0.17

0.13

0.09

< .01

1.01

One of my goals is to keep
not smart in class.
my teache
0.15
< .01
1.00
0.30
0.16
0.23
0.16
that I know less than others
in class.
One of my goals in class is
to avoid looking like I
0.12
< .01
1.00
0.34
0.25
0.17
0.12
have trouble doing the
work.
Note. Proportions rounded to nearest 10 th. a Original scale did not include response stem for the
options between Not At All True and Somewhat True, or between Somewhat True and Very True.
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Expectancy-Value-Cost Beliefs. Kosovich, Hulleman, Barron, and Getty (2015)
developed an Expectancy-Value-Cost Scale (see Appendix E for full list of items and survey
directions) based on expectancy-value theory (Wigfield & Eccles, 2000). Given that the indicator
data were treated as categorical during analysis, variable proportions, rather than means and
standard deviations, are reported in Table 3. The 10-item test has three subscales, expectancy,
value, and cost, with 6-item Likert-type response options. Anchor points range from strongly
disagree to strongly agree. Responses indicating strongly agree represent higher levels of the
construct. Items from the Expectancy-Value-Cost Scale were created to be used with any content
area (Kosovich et al., 2015). The scale was modified for the present study to be used with
students in either educational psychology, educational assessment, research methods, second
year experience courses, or first year experience courses. Sample items from the 3-item
educational
psychology/educational assessment/ research methods/first year experience/second year
experience

educational

psychology/educational assessment/research methods/first year experience/second year
experience class

subscale had an internal consistency estimate of reliability for

the current sample of .92. Items from the 3-

my educational

psychology/educational assessment/ research methods/first year experience/second year
experience

educational psychology/educational

assessment/research methods/first year experience/second year experience class

The

Value subscale had an internal consistency estimate of reliability for the current sample of .94.
Finally, sample items from the 4-

educational

psychology/educational assessment research methods/first year experience/second year
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experience classwork requ

needed to do

well in my educational psychology/educational assessment/research methods/first year
experience/second year experience class

d an internal consistency

estimate of reliability for the current sample of .88.
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Table 3. EVT Categorical Variable Proportions Arranged by Response Options

Strongly
Disagree

Disagree

Somewhat
Disagree

Some
-what
Agree

Agree

Strongly
Agree

Missing

Total

Expectancy items
I know I can learn the
material in my < >a class.
I believe that I can be
successful in my < >a class.
I am confident that I can
understand the material in
my < >a class.

-b

< .01

0.01

0.14

0.44

0.40

< .01

1.00

< .01

< .01

0.02

0.11

0.42

0.43

< .01

1.00

-b

0.02

0.03

0.17

0.40

0.38

< .01

1.00

Value Items
I think my < >a class is
important.

0.02

0.04

0.06

0.15

0.35

0.38

< .01

1.00

I value my < >a class.

0.02

0.02

0.07

0.20

0.36

0.33

< .01

1.00

I think my < >a class is
useful.

0.03

0.03

0.04

0.14

0.38

0.38

< .01

1.00

Cost items
My < >a classwork requires
too much time.

0.12

0.28

0.24

0.19

0.11

0.06

0.01

1.00

0.13

0.28

0.21

0.21

0.10

0.07

< .01

1.00

0.18

0.38

0.16

0.18

0.05

0.05

< .01

1.00

0.25

0.37

0.20

0.08

0.06

0.04

< .01

1.00

Because of other things that I
into my < >a class.
needed to do well in my < >a
class.
I have to give up too much to
do well in my < >a class.

Note. Proportions rounded to nearest 10 th. a Items were tailored to reflect the course the student was taking at the time.
material in my re

b

No responses recorded for this option.
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Demographics. At the end of the study, participants were asked demographic questions
to describe the sample and also for use as possible covariates. Age, race/ethnicity, gender, prior
achievement, and class standing were all utilized as covariables. Students were asked to input
their age, which remained a continuous variable in the analyses. For ethnicity and race, students
were asked to select all that apply among American Indian or Alaska Native, Asian, Black or
African American, Hispanic/Latino, Multi-ethnic, Native Hawaiian or Pacific Islander, White,
unknown/unsure/prefer to not answer, and my race and/or ethnicity are not listed. Due to small
group sizes among some groups, race/ethnicity was recoded as a binary variable, where 0 =
white and 1 = student of color. Students were also asked to identify gender, with options for
male, female, or non-binary. Due to the small response selection of non-binary (n = 3), those data
were treated as missing in the final analyses, resulting in binary coding for gender, where 0 =
male and 1 = female. Prior achievement was assessed by asking students to disclose their
cumulative grade point average (GPA), Students were also asked to indicate their class standing
degree seeking ( n = 4), data for which were treated as missing. Those who selected
undergraduate choices were coded as 0 and those who selected graduate choices were coded as 1.
and students were also asked about their current grade in the class for which they were
participating, on a 12 point scale from A to F. Prior achievement was utilized as covariate, and
current grade was utilized as a continuous achievement-related outcome variable.
To describe and characterize the sample, students were also asked their majors and
categorized into education and non-education majors for use in describing the sample. Students
were also asked

. Finally, participants

were asked to provide their current grade in the class for which they were participating, on a 12

33

point scale from A to F. Current grade was utilized as a continuous achievement-related outcome
in the analyses (see Appendix F). Binary coded demographic data are reported in Table 1.
Continuous covariate and outcome data are reported in Table 4.

Table 4. Descriptive Statistics and Missing Data Proportions of Continuous Variables

a

Course grade
Age
Prior achievementb

N
313
313
282

Mean
10.27
23.97
3.28

Std. Dev
2.16
7.03
.50

Range
Min
Max
1.00 12.00
15.00 61.00
1.800 4.00

Missing
Count Percent
4
1.3
4
1.3
35
11.0

Note. a Course grade on 12-point scale with higher numbers indicating higher grades; b Prior
achievement was measured as self-reported cumulative GPA on a 4-point scale

Procedures
Participants were given a link to complete a Qualtrics survey and informed that the
purpose of the study was to investigate academic factors related to learning. They were asked to
statement. Upon agreement, participants were
given the following instructions (see Appendix B): The following passage describes learning

educators. Please read the passage carefully, as you will be asked questions about the passage
upon completing it.
Once they read the passage, participants were given the following instructions (see
Appendix C):
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In the following section, you will be asked to respond to questions based on the Revised
ssage that you just read. You have a choice in deciding which set
of questions you wish to answer based on the following criteria. Please select one of the
following:
1. Remember/Understand questions that assess my ability to remember and
understand the c
2. Apply/Analyze questions that assess my ability to apply and analyze the

3. Evaluate/Create questions that assess my ability to evaluate content from the

Finally, participants answered Likert-type survey items that measured motivational
factors (i.e., mastery goal orientation, performance avoidance goal orientation, expectancy,
value, cost,), as well as demographic questions.
Participants then read a closing statement thanking them for their participation in the
study.
Statistical Analyses
Analyses were conducted in three phases using a general latent variable modeling
framework in line with the two-step modeling approach proposed by Anderson and Gerbing
(1988). In the first phase of the analysis, a five-factor confirmatory factor analysis (CFA)
measurement model with 19 manifest indicators was specified. For this measurement structure,
expectancies for success, value, cost, mastery goal orientation, and performance avoidance goal
orientation were specified as CFA factors in line with the independent clusters assumption in
which each indicator was specified to load onto only the factor it is purported to measure.
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Expectancy and value were each indexed by three unique manifest indicators while cost was
indexed by four. Mastery was indexed by five manifest indicators whereas avoidance was
indexed by four indicators. In this model, covariances among the five factors were freely
estimated and no residual covariances were specified. In addition, in this model, course grade,
academic risk-taking, and the covariates (i.e., gender, ethnicity, academic standing, prior
achievement, age) were included as manifest variables. These manifest variables were specified
to freely covary among themselves and with the five latent factors. Figure 8 shows the
measurement model to be tested.

Figure 8. Five Factor Measurement Model with Covariates
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Subject to the acceptable fit of the five-factor measurement model in the first phase of
analysis, the second phase of analysis began with specification of the latent variable structural
model consistent with a priori predictions. In this model, direct paths from latent expectancy,
value, and cost to both course grade and academic risk-taking were freely estimated. In addition,
direct paths from latent expectancy, value, and cost to both latent mastery and performance
avoidance goal orientations were freely estimated. Direct paths from latent performance
avoidance goal orientation to course grade and academic risk-taking were also freely estimated.
For mastery goal orientation, the direct path to academic risk-taking was freely estimated but the
path to course grade was fixed to zero because no direct association was expected. All five latent
variables as well as course grade and academic risk-taking were regressed on the five covariates
to statistically control for covariate effects. The disturbance covariances among (a) expectancy,
value, and cost, and between (b) mastery and performance goal orientations and (c) course grade
and academic risk-taking were freely estimated. The covariances among the covariates were also
freely estimated. Figure 9 shows the structural model to be tested. In these analyses, the
continuous covariates (i.e., age and prior achievement) were centered on their grand means.
Analyses were performed in Mplus 8.4 (Muthén & Muthén, 1998-2017). Solutions were
estimated using robust diagonal weighted least squares estimation with a diagonal weight matrix
used for the computation of the parameter estimates and full weight matrix used for the
derivation of the standard errors and mean-and-variance-adjusted chi-square test statistic. This
estimation routine is more appropriate given the ordered categorical nature of the item indicators
than maximum likelihood estimation assuming a linear factor analysis model. This estimation
routine is operationalized as the WLSMV estimator in Mplus 8.4 (Muthén & Muthén, 19982017).
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Figure 9. Structural Model with Covariates

For model fit evaluation, an inclusive approach was used involving a consideration of fit
2

indices and the theore

can be

oversensitive to minor model misspecifications given even moderate-sized samples and contains
a restrictive hypothesis test (i.e., exact fit), three approximate fit indices were used: Root Mean

respectively; Comparative Fit Index (CFI); and Tuckeracceptable and excellent fit, respectively. For the comparative test of the nested measurement
and structural models, the adjusted chi-square difference test (MD

2

) suitable for the WLSMV

estimator was reported (Muthén & Muthén, 1998-2017). However, as this chi-square difference
test also tends to be sensitive to trivial differences in the model, changes were examined in the
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CFI and RMSEA. A decrease in the CFI and increase in the RMSEA of <0.010 and 0.015,
respectively, are indicative of support for a more restrictive model (Chen, 2007; Cheung &
Rensvold, 2002).
In the third phase, significance tests of indirect relations were conducted based on the
structural model from the second phase. Given that the distribution of the indirect effect is
usually not normal (Bollen & Stine, 1990; Hayes, 2009; Preacher & Hayes, 2004), it is
inappropriate to determine indirect effects using strategies such as the Sobel test, which assume a
normal sampling distribution of the indirect effect, operationalized as the product of coefficients
Thus, for the examination of the indirect association hypotheses, the bootstrap procedure
(MacKinnon, 2007) with 5000 samples was used, and 95% bias-corrected confidence intervals
around the point estimates of the indirect effects were generated.
The bias-corrected bootstrap approach is widely recommended by methodologists
(MacKinnon, Lockwood, & Williams, 2004; Williams & MacKinnon, 2008).
Bootstrapping can also provide confidence intervals of the indirect effects, including
100(1

percentile and bias-corrected confidence intervals for the mean of all point

estimates (Hayes, 2009; Preacher, Rucker, & Hayes, 2007). To determine the significance of
indirect effects under the null hypothesis, 95% confidence intervals that do not include zero can
be considered statistically

05. The bias-corrected bootstrap approach is

widely recommended by methodologists because, in addition to testing meditation hypotheses, it
also provides confidence bounds with greater statistical power and more accurate Type 1 error
rates (MacKinnon, Lockwood, & Williams, 2004; Williams & MacKinnon, 2008).
For the latent variable modeling analyses, there were some missing data observed on the
manifest variables. Table 5 shows counts and percentage of missingness on the variables.
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Missingness ranged from 0% missing on academic risk-taking and ethnicity to 11% missing on
prior achievement.
The data were found to be consistent with a Missing Completely at Random (MCAR)
2

mec

(409) = 431.560, p = .212.

In addition, under robust weighted diagonal weighted least squares estimation, missingness is
permitted to be a function of the observed covariates in the model. Assuming that the
missingness is entirely a function of the observed covariates (i.e., the socondition; Asparouhov & Muthén, 2010), weighted least squares estimation yields consistent
estimates and is more efficient than listwise deletion. The inclusion of five covariates in the
models strengthens the plausibility of the MARX condition (Asparouhov & Muthén, 2010.)
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Table 5. Count and Percentage of Missing Data
Range

Missing

N

Min

Max

Count

Percent

313

1

12

4

1.3

317

0

1

0

.0

Mastery 1

316

1

5

1

.3

Mastery 2

316

1

5

1

.3

Mastery 3

315

1

5

2

.6

Mastery 4

316

1

5

1

.3

Mastery 5

314

1

5

3

.9

Performance Avoid 1

315

1

5

2

.6

Performance Avoid 2

315

1

5

2

.6

Performance Avoid 3

315

1

5

2

.6

Performance Avoid 4

316

1

5

1

.3

Expectancy 1

315

2

6

2

.6

Expectancy 2

314

1

6

3

.9

Expectancy 3

315

2

6

2

.6

Value 1

314

1

6

3

.9

Value 2

315

1

6

2

.6

Value 3

314

1

6

3

.9

Cost 1

313

1

6

4

1.3

Cost 2

315

1

6

2

.6

Cost 3

315

1

6

2

.6

314

1

6

3

.9

313

0

1

4

1.3

317

0

1

0

.0

313

15

61

4

1.3

312

0

1

5

1.6

Course grade a
Academic risk-taking

Cost 4
Gender

c

Ethnicity

d

Age
Standing

e

b

f

Prior achievement
282
1.80
4.0
35
11.0
Note. a Course grade on 12-point scale with higher numbers indicating higher grades; b
Academic risk-taking coded 0 = No risk taking, and 1 = risk taking; c Gender coded Male = 0
and Female = 1; d Ethnicity coded 0 = White and 1 = student of color; e Standing coded
Undergraduate = 0 and Graduate = 1; f prior achievement was measured as self-reported
cumulative GPA on a 4-point scale
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Chapter 4: Results
Measurement Model
The test of the correlated 5-factor CFA provided an excellent fit to the data,

2

(240) =

383.935, p < .001, RMSEA = .043 (90% CI: .035, .051), CFI = .991, TLI = .988. Loading
estimates and latent factor correlations are shown in Table 6. Standardized factor loadings for
expectancy ranged from .918 to .956, value factor loadings ranged from .922 to .974, and cost
factor loadings ranged from .740 to .924. In each case, the strong loadings indicate that the latent
variable is being indexed adequately by its respective indicators. For mastery, factor loadings
ranged from .766 to .889 and for performance avoidance, factor loadings ranged from .781 to
.860. In these cases, as well, the strong loadings indicate that the latent variable is being indexed
adequately by its respective indicators. Overall, factor loadings were uniformly strong and
statistically significant.
Moreover, all of the statistically significant factor correlations were in the expected
directions and of the expected magnitudes. Expectancy was found to be strongly and positively
correlated with value, moderately and positively correlated with mastery, while being moderately
and negatively correlated with cost. Value was also moderately and negatively correlated with
cost, and moderately and positively correlated with mastery. Cost was weakly and negatively
associated with mastery, and weakly and positively correlated with performance avoidance.
Unexpectedly, performance avoidance was not statistically significantly correlated with
expectancy, value, or mastery goal orientation. This suggests that the motivational mechanisms
of beliefs about cost, rather than expectancies, values, and learning goals, may most strongly
underpin engagement in performance avoidance behaviors. Given the adequate measurement
structure, the SEM model was fit to the sample data.
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Table 6. Unstandardized (and Standardized) Factor Loading Estimates from the 5-Factor
CFA model.

e1
e2
e3
v1
v2
v3
c1
c2
c3
c4
m1
m2
m3
m4
m5
p1
p2
p3
p4

Expectancy
1.000a (.918)
1.402 (.956)
1.019 (.921)
-

Value
a
1.000 (.941)
1.557 (.974)
.862 (.922)
-

Cost
1.000a (.740)
1.658 (.877)
2.200 (.924)
1.539 (.861)
-

Mastery
a
1.000 (.827)
1.321 (.889)
.811 (.766)
.928 (.807)
1.168 (.864)
-

Performance
Avoidance
1.000a (.811)
.902 (.781)
1.177 (.853)
1.217 (.860)

Factor Correlations
Expectancy
b
Value
.506
Cost
-.482b
-.317b
Mastery
.465b
.417b
-.216b
b
PerformAv
.028
-.023
.121
-.064
a
Note. Loadings fixed to 1.000 to scale metric of latent variable variance. Values in parentheses
are completely standardized loading estimates. All loadings are statistically significant at p < .05.
b
Indicated factor correlations are statistically significant at p < .05.

Structural Model Results
The test of the target SEM model resulted in an excellent fit to the data,

2

(241) =

386.766, p < .001, RMSEA = .044 (90% CI: .035, .051), CFI = .991, TLI = .988, and, notably,

43

2

no significant detriment in fit

(1) = 2.207, p

= .1374. The structural model is shown in Figure 10 with parameter estimates. Covariates were
present in the analyses but left out of Figure 10 for ease of reading (For covariate estimates, see
Figure 11 in Appendix A).
Consideration of direct hypothesized effects begins with H1. Inconsistent with H1a,
expectancy was not a direct significant predictor of course grade (b = .059, SE = .076, p = .443).
Similarly, contrary to H1b, value was not directly and significantly related to course grade (b =
.037, SE = .060, p = .530). Cost, however, was found to be directly significantly and negatively
associated with course grade in line with H1c (b = -.443, SE = .143, p = .002).
Inconsistent with H2a, expectancy was not a direct significant predictor of academic risktaking (b = -.007, SE = .063, p = .914). Also, inconsistent with H2b, value was not a direct
significant predictor of academic risk-taking (b = -.034, SE = .047, p = .469), and contrary to
H2c, cost was also not a direct significant predictor of academic risk-taking (b = .007, SE = .097,
p = .946).
In line with H3a, expectancy was found to be a direct significant positive predictor of
mastery goal orientation (b = .259, SE = .074, p < .001), and in line with H3b, value was found to
be a direct significant positive predictor of mastery goal orientation (b = .097, SE = .046, p =
.035). Contrary to H3c, however, cost was not found to be direct significant predictor of mastery
goal orientation (b = .017, SE = .100, p = .861).
Inconsistent with H4a, expectancy was not found to be a direct significant predictor of
performance avoidance goal orientation (b = .061, SE = .065, p = .347), and contrary to H4b,
value was also not found to be a direct significant predictor of performance avoidance goal
orientation (b = .015, SE = .052, p = .771). Consistent with H4c, however, cost was found to be a
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direct significant positive predictor of performance avoidance goal orientation (b = .262, SE =
.121, p = .030).
H5a predicted that mastery goal orientation would directly and significantly predict
academic risk-taking but was not supported (b = .072, SE = .077, p = .346). Consistent with H5b,
however, performance avoidance goal orientation was found to be a direct, significant, negative
predictor of academic risk-taking (b = - .157, SE = .071, p = .026).
To understand the impact of performance avoidance goal orientation on academic risk
taking, probit regression coefficients were converted to probability values, using the following
formula:
P (u = 1 | x) =F (-t + b1*x1

i*xi)

Where t = threshold, P = probability of outcome given x, F = standard normal distribution
function, b = regression slope, x = value on x (Muthén & Muthén, 1998-2017). The resulting F
values were then converted to probability values.
Probabilities were calculated for engagement in binary academic risk-taking given binary
covariates are set to zero, continuous covariates are set to their means, and the latent exogenous
and endogenous variables are set to their means. In this example, for a white, male,
undergraduate student who is 23.97 years old and reports prior achievement of 3.27, with mean
scores on mastery, performance avoidance, expectancy, value, and cost, the probability of
moving from zero on academic risk-taking to one on academic risk-taking is .5442. If the same
individual reports instead having performance avoidance goal orientation at one standard
deviation above the mean, the probability of moving from zero to one on academic risk-taking
decreases to .4576. Moving performance avoidance goal orientation to two standard deviations
above the mean results in the probability of moving from zero to one on academic risk-taking
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down to .3729. As performance avoidance goal orientation goes up, the probability of engaging
in academic risk-taking goes down, if all other variables are held constant.
Finally, inconsistent with H6, performance avoidance goal orientation was not found to
be a direct, significant predictor of course grade (b = .077, SE = .108, p < .476).

Figure 10.

Figure 10. Structural Model. Expectancy (E), value (V), cost (C), mastery goal orientation (M),
performance avoidance goal orientation (PAv), and academic risk-taking (ART). Unstandardized
estimates outside parentheses, standardized estimates within parenthesis. * p < .05; ** p < .01;
*** p < .001.

In totality, the model accounted for 34.2% of the variance in mastery goal orientation,
13.0% of the variance in performance avoidance goal orientation, 17.0% of the variance in
course grade, and 9.6% of the variance in academic risk-taking.
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Indirect Effects Results
Examination of hypothesized indirect effects using bias-corrected bootstrap sampling
resulted in the generation of bias-corrected 95% confidence intervals
effect. Point estimates and confidence intervals are listed in Table 7. Contrary to H7a, the
relationship from expectancy to academic risk-taking was not significantly mediated through
mastery (b = .019, SE = .021, 95 % BC CI = -.014, .076). The relationship from value to
academic risk-taking was also not significantly mediated through mastery (b = .007, SE = .009,
95 % BC CI = -.006, .030), inconsistent with H7b. The relationship was also not significantly
mediated between cost and academic risk-taking via mastery (b = .001, SE = .010, 95 % BC CI =
-.012, .034), inconsistent with H7c.
Inconsistent with H8a, performance avoidance goal orientation did not mediate the
relationship between expectancy and course grade (b = .005, SE = .012, 95 % BC CI = -.006,
.048), or the relationship between value and course grade (b = .001, SE = .007, 95 % BC CI = .008, .026), contrary to H8b. Likewise, performance avoidance goal orientation did not mediate
the relationship between cost and course grade, (b = .020, SE = .034, 95 % BC CI = -.033, .108)
contrary to H8c.
Inconsistent with H9a, performance avoidance goal orientation did not mediate the
relationship between expectancy and academic risk-taking (b = -.010, SE = .012, 95 % BC CI = .044, .007). Contrary to H9b, performance avoidance goal orientation also did not mediate the
relationships between value and academic risk-taking (b = -.002, SE = .009, 95 % BC CI = -.024,
.015). However, there was a statistically significant indirect effect of cost on academic risktaking via performance avoidance goal orientation (b = -.041, SE = .026, 95 % BC CI = -.108, .005).
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Table 7. Unstandardized Estimates and Bias-Corrected 95% Confidence Intervals of Hypothesized
Indirect Effects
Hypothesized Path
Paths Through Mastery to ART
Expectancy Mastery - ART
Value Mastery - ART
Cost Mastery - ART
Paths Through Avoidance to ART
Expectancy Avoid - ART
Value Avoid - ART
Cost Avoid - ART
Paths Through Avoidance to Grade
Expectancy Avoid - Grade
Value Avoid - Grade
Cost - Avoid - Grade
Note. * p < .05. ART = Academic risk-taking.
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Estimate

Lower 2.5%

Upper 2.5%

.019
.007
.001

-.014
-.006
-.012

.076
.030
.034

-.010
-.002
-.041*

-.044
-.024
-.108

.007
.015
-.005

.005
.001
.020

-.006
-.008
-.033

.048
.026
.108

Chapter 5: Discussion
Academic risk-taking is an important educational concept to study because students who
are willing to risk failure or embarrassment have learning opportunities that other students do not
(Dweck, 2000; Ryan & Deci, 2000b; Urdan & Turner, 2005). Students who avoid failure are also
limiting opportunities to develop knowledge and skills (Clifford, 1984). However, research into
academic risk-taking has been limited over the past 30 years. Work that was done in the late
1980s and early 1990s acknowledged that a social-cognitive component may be at work in the
motivational processes that lead to academic risk-taking decisions (Clifford, 1991), but those
social-cognitive components were not examined, and researchers were unable to provide
evidence of a consistent and reliable motivational mechanism by which academic risk-taking
could be studied. Given advances in social-cognitive motivational theories over the past 30
years, advancement of the study of academic risk-taking requires integration of academic risktaking with currently utilized theories such as expectancy-value theory. Providing evidence for
the presence of academic risk-taking within an expectancy-value framework will support the
further study of academic risk-taking.
The current study aimed to examine academic risk-taking as an achievement-related
behavior using expectancy-value theory to develop an understanding of the motivational
elements involved. Course performance was also examined as an achievement-related outcome
in the study that is related to, but distinct from, academic risk-taking. In addition to examining
expectancy, value, and cost, the current study also considered the influence of mastery and
performance avoidance goal orientation as mediators of the relationships between expectancy,
value, cost and academic risk-taking.
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Results suggest that students who perceived that engagement in a class has high costs
were more likely to also report higher performance avoidance goal orientation. In a context
where a student believes that they might not do well, because of the large investment required of
time or effort that they are unable or unwilling to devote, fear of being negatively evaluated is a
rational one (Dweck, 2000; Dweck & Leggett, 1988). What students do in these situations is
unclear from the results of the current study, but prior research suggests that students might
disengage from full participation in the class as a coping mechanism (Dweck, 2000; Dweck
2006). One clue that might shed light on this possibility, a negative significant relationship
between cost and course grade, is examined below.
Students who reported higher performance avoidance goal orientation were more likely

who were afraid of demonstrating incompetence or of being negatively evaluated were less likely
to engage in academic risk-taking than other students. This result is in line with prior research
which suggests that students consider the cost of failure when deciding upon achievement-related
behaviors (Conroy, Willow, & Metzler, 2002; De Castella, Byrne, & Covington, 2013; Flake et
al, 2015; Wigfield et al, 2017). In the case of the current study, students were not in danger of
failing a course, but they were at risk of demonstrating a lack of ability in an education-related
domain, which could be construed as a failure of maintaining self-identity. Students experiencing
wariness about negative evaluations would be less inclined to choose a more difficult option,
choosing instead the easier, safer option, which affords them an opportunity to meet the
requirements of the task with less risk of demonstrating incompetence or lack of ability (Dweck,
2000).
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The absence of a significant direct link between cost and academic risk-taking was
unexpected, but there was a significant indirect effect between cost and academic risk-taking
mediated by performance avoidance goal orientation. This phenomenon suggests that cost does
play a role in academic risk-taking, but primarily when performance avoidance goal orientation
is activated. The links from cost to avoidance and avoidance to academic risk-taking were
addressed above, but the context of a cost to avoidance to academic risk-taking indirect effect
suggests that in contexts where cost is salient, students are more likely to avoid risky situations.
Cost was also found to be moderately and negatively predictive of course grade, even
after controlling for prior achievement. This result suggests that students who perceive higher
cost for a course may limit their efforts such that they do not meet requirements for getting
higher grades in the course, regardless of their prior academic achievement. This cost to grade
relationship could be due to competing interests and needs, a lack of engagement or sense of
hopelessness (Dweck, 2000; Dweck 2006; Seligman, 1972), or perhaps as a way to protest what
they consider unfair conditions. Whichever reasons might be at work, the influences of cost and
performance avoidance goal orientation upon achievement-related behaviors needs more study.
Turning to factors usually attributed to increasing achievement-related outcomes,
expectancy was moderately and positively predictive of mastery goal orientation. This suggests
that students who have higher expectations for success in a course are more likely to report
having learning goals. In consideration of a student who believes they can be successful,
attention may well turn towards the learning opportunities in each situation, with efforts and
goals corresponding accordingly.
Value was also positively predictive of mastery goal orientation, although weakly.
Students who place a higher value in their courses may be more inclined to focus on mastery
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goals than students who value their course less. In a context where the student finds the course
helpful, enjoyable, or useful, the opportunity to benefit educationally from engagement in the
course would likely lead to the development of learning goals, especially in contexts where
expectancy is also higher. Students who may be taking a course because it is required but who
find no other value to it may be more likely to go through the motions and less likely to engage
or to have their own learning goals for the course.
Although expectancy and value were positively related to mastery goal orientation,
mastery goal orientation was not significantly related to academic risk-taking. This result was
unexpected, because students who have learning goals are more likely to embrace opportunities
to learn. One possible explanation is that students who have high expectations of success, and
who also value the course, may find those expectations offset when failure is an option. For
example, students in a first year seminar class may find the content unchallenging. Even if they
expect to do well, and find the course enjoyable, or that it has utility value to other parts of their
program, they may find the course easy. When asked about their achievement goal orientations,
they may describe mastery goals. Performance avoidance may not come into play in this
situation where they feel confident in succeeding in the course. However, when confronted by a

not confident and are actually unsure of themselves. This outlook differs from the student who
would look forward to a challenge, who may match the former student on expectancy, value, and
mastery goal orientation, but nevertheless will choose a different option for academic risk-taking.
Implications
Although further study of academic risk-taking is necessary before considering
educational implications, the results suggest that students who perceive a higher cost, whether
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that cost is effort, lost opportunities, or psychological, are more likely to want to avoid appearing
incompetent and therefore may be less likely to take academic risks. This suggests that if
students were to perceive lower costs for engagement, such as low stakes assignments, they
would be less likely to want to protect their sense of competence and more willing to engage in
academic risk-taking. In addition, although the results of this study suggest that mastery goal
orientation may not contribute to motivation to take academic risks, previous research suggests
that increasing the motivation to learn should result in increases to engaging in optimally
challenging situations (Clifford, 1988; Dweck, 2000; Ryan & Deci, 2000b; Urdan & Turner,
2005).
One important implication for the study of student achievement is the operationalization
of achievement-related behaviors, such as academic risk-taking, that are not course grades or
GPA. Academic risk-taking by engaging in optimal challenges may result in learning
opportunities that are not reflected in course grades. As an example, a student who takes a course
with a more difficult instructor may learn more than one who took an easier professor, resulting
in a lower grade.
Limitations
Each student who participated in the study participated only once, and such crosssectional research makes it difficult to infer causal or even directional claims based on the data.
While results suggest that students who reported higher levels of performance avoidance goal
orientation were less likely to engage in taking academic risks, results should be interpreted with
caution. Longitudinally collected data, with strong control for third-variable confounding
influences, would provide stronger data to support inferences of directionality.

53

Another limitation is the collection of self-report measures. Students self-reported results
for all the variables studied, including the covariate for prior achievement and the outcome
variable course grade. Research on self-report grade measures suggests that variations between
self-reported grades and actual grades are fairly small and do not appreciably affect predictive
outcomes (Sticca et al, 2017).
The current study used a novel operationalization of academic risk-taking by asking
It is difficult to ascertain whether

and therefore it may not have represented academic risk-taking as was intended. However, given
that academic risk-taking was predictable by performance avoidance goal orientation, one of the
substantive hypotheses, it suggests that those who were afraid of failure or appearing
incompetent were motivated to choose the easiest option and avoid risk.
Another consideration is that performance approach goal orientation was not included in
the analysis. Performance approach goal orientation is an orientation where students are
motivated to choose an activity because they believe it will demonstrate to others that they are
competent (Dweck, 2000). In the context of academic risk-taking, performance approach

Choice would be a result of higher confidence and not a result of risk-taking.
Recommendations
Future studies could examine demographic differences in respondents to determine
whether there is structural invariance between groups, such as differences in academic risktaking between older and younger students, or differences in academic risk-taking among
students of diverse ethnicity. Academic risk-taking, as measured by the current study, depends
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upon the interpretation of the student that the activity contains risk. The validity of academic
risk-taking being measured in this way could be bolstered by qualitative analysis that examines
-disclosed reasons for choosing easier or harder questions. Future studies could also
implement experimental procedures where students are either in a situation where the risk is
presented as low or high, and motivational data can be collected to understand the relationships
between latent variables and behaviors.
Conclusions
In summary, this study investigated the associations of expectancy, value, cost, mastery
goal orientation, and performance avoidance goal orientation, on achievement-related behaviors,
accounting for variance attributable to age, ethnicity, gender, prior achievement, and academic
standing. Evidence was provided for the relationship of cost to performance goal orientation, and
from performance goal orientation to academic risk taking. There was no evidence for a
predictive relationship from expectancy and value through mastery goal orientation to academic
risk-taking, although study limitations, detailed above, may have limited the ability to detect
effects.
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Appendix A: Parameter Estimates of Model with Covariates

Figure 11. Parameter Estimates of Model with Covariates

Figure 11. Structural Model with covariates. Expectancy (E), value (V), cost (C), mastery goal
orientation (M), performance avoidance goal orientation (PAv), and academic risk-taking (ART).
Unstandardized estimates. * p < .05; ** p < .01; *** p < .001.
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Appendix B

The following passage describes learning objectives and assessments through the
the passage
carefully, as you will be asked questions about the passage upon completing it.
Reading from: Mayer, R. E. (2002). Rote verses meaningful learning. Theory Into
Practice, 41(4), 226-232.
ion and Transfer
If you are interested mainly in teaching and assessing the degree to which students have
learned some subject matter content and retained it over some period of time, you would focus
primarily on one class of cognitive processes, namely, those associated with Remember. In
contrast, if you wish to expand your focus by finding ways to foster and assess meaningful
learning, you need to emphasize those cognitive processes that go beyond remembering.
What are some of the cognitive processes used for retention and transfer? The revised
Taxonomy includes six cognitive process categories-one most closely related to retention
(Remember) and the other five increasingly related to transfer (Understand, Apply, Analyze,
Evaluate, and Create). Based on a review of the illustrative objectives listed in the original
Taxonomy and an examination of other classification systems, we have selected 19 specific
cognitive processes that fit within these six categories. These 19 cognitive processes are intended
to be mutually exclusive; together they delineate the breadth and boundaries of the six
categories. In the discussion that follows, each of the six categories, as well as the cognitive
processes that fit within them, are defined and exemplified.
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Remember
When the objective of instruction is to promote retention of the presented material in
much the same form in which it was taught, the relevant process category is Remember.
Remembering involves retrieving relevant knowledge from long-term memory. Remembering
knowledge is essential for meaningful learning and problem solving when that knowledge is
used in more complex tasks. For example, knowledge of the correct spelling of common English
words appropriate to a given grade level is necessary if a student is to master writing an essay.
When teachers concentrate solely on rote learning, teaching and assessing focus solely on
remembering elements or fragments of knowledge, often in isolation from any context. When
teachers focus on meaningful learning, however, remembering knowledge is integrated within
the larger task of constructing new knowledge or solving new problems. In other words, when
meaningful learning is the goal, then remembering becomes a means to an end, rather than the
end itself. The two associated cognitive processes are recognizing and recalling.
Recognizing (also called identifying) involves locating knowledge in long-term memory
that is consistent with presented material. For example, in social studies, an objective could be
"Identify the major exports of various South American countries." A corresponding test item
would be "Which of these is a major export of Colombia? (a) bananas, (b) coffee, (c) silk, (d)
tea."
Recalling (also called retrieving) involves retrieving relevant knowledge from long-term
memory. In literature, an objective could be "Recall the poets who authored various poems." A
corresponding test question would be "Who wrote The Charge of the Light Brigade?"
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Understand
As you can see from the previous section, when the goal of instruction is to promote
retention, the most important cognitive process is Remember. However, when the goal of
instruction is to promote transfer, the focus shifts to the other five cognitive process categories,
Understand through Create. Of these, arguably the largest category of transfer-based educational
objectives emphasized in schools and colleges is Understand. Students are said to understand
when they are able to construct meaning from instructional messages-including oral, written, and
graphic communications, and material presented during lectures, in books, or on computer
monitors. Examples of potential instructional messages are an in-class physics demonstration, a
geological formation viewed on a field trip, a computer simulation of a trip through an art
museum, or a musical work played by an orchestra, as well as numerous verbal, pictorial, and
symbolic representations on paper.
Students understand when they build connections between the new knowledge to be
gained and their prior knowledge. More specifically, the in-coming knowledge is integrated with
existing schemas and cognitive frameworks. Cognitive processes in the category of Understand
include interpreting, exemplifying, classifying, summarizing, inferring, comparing, and
explaining.
Interpreting (also called clarifying, para-phrasing, representing, or translating) occurs
when a student is able to convert information from one form of representation to another. In
mathematics, for example, a sample objective could be "Learn to translate number sentences
expressed in words into algebraic equations expressed in symbols." A corresponding assessment
item involves asking students to write an equation (using B for the number of boys and G for the
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number of girls) that corresponds to the statement, "There are twice as many boys as girls in this
class."
Exemplifying (also called illustrating or instantiating) occurs when a student finds a
specific example or instance of a general concept or principle. In art history, an objective might
be "Learn to identify various artistic painting styles." A corresponding assessment involves
asking students to find a new example of the impressionist style (with new meaning an example
not included in the text-book or used in class).
Classifying (also called categorizing or subsuming) occurs when a student determines
that something (e.g., a particular instance or example) belongs to a certain category (e.g., concept
or principle). In social studies, an objective may be "Learn to classify observed or described
cases of mental disorders." A corresponding assessment item is to ask students to observe a
video of the behavior of a mental patient and then indicate the mental disorder that is being
displayed.
Summarizing (also called abstracting or generalizing) occurs when a student produces a
short statement that represents presented information or abstracts a general theme. The length of
the summary depends to a certain extent on the length of the presented material. For example, a
sample objective in history could be "Learn to write summaries of events portrayed pictorially."
A corresponding assessment item involves asking students to watch a videotape about the French
Revolution and then write a cohesive summary.
Inferring (also called concluding, extrapolating, interpolating, or predicting) involves
drawing a logical conclusion from presented information. For example, in learning Spanish as a
second language, a sample objective could be "Students will be able to infer grammatical
principles from examples." To assess this objective a student may be given the article-noun pairs,
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"la casa, el muchacho, la senorita, el pero," and asked to formulate a principle for when to use
the article la and when to use the article el.
Comparing (also called contrasting, mapping, or matching) involves detecting
similarities and differences between two or more objects, events, ideas, problems, or situations.
In the field of social studies, for example, an objective may be "Understand historical events by
comparing them to familiar situations." A corresponding assessment question is "How is the
American Revolution like a family fight or an argument between friends?"
Explaining (also called constructing models) occurs when a student mentally constructs
and uses a cause-and-effect model of a system or series. In natural science, an objective could be
"Explain observed phenomena in terms of basic physics laws." Corresponding assessments
involve asking students who have studied Ohm's Law to explain what happens to the rate of the
current when a second battery is added to a circuit, or asking students who have viewed a video
on lightning storms to explain how differences in temperature are involved in the formation of
lightning.
Apply
Apply involves using procedures to perform exercises or solve problems and is closely
linked with Procedural Knowledge. The Apply category consists of two cognitive processes:
executing-when the task is an exercise (i.e., familiar to the learner), and implementing-when the
task is a problem (i.e., unfamiliar to the learner).
Executing (also called carrying out) occurs when a student applies a procedure to a
familiar task. For example, a sample objective in elementary level mathematics could be "Learn
to divide one whole number by another, both with multiple digits." To assess the objective, a
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student may be given a worksheet containing 15 whole number division exercises (e.g., 784/15)
and asked to find their quotients.
Implementing (also called using) occurs when a student applies one or more procedures
to an unfamiliar task. In natural science, a sample objective might be "Learn to use the most
effective, efficient, and affordable method of conducting a research study to address a specific
research question." A corresponding assessment is to give students a research question and have
them propose a research study that meets specified criteria of effectiveness, efficiency, and
affordability. Notice that in this assessment task, students must not only apply a procedure (i.e.,
engage in implementing) but also rely on conceptual understanding of the problem and
procedure. Thus, unlike executing, which relies almost exclusively on cognitive processes
associated with Apply, implementing involves cognitive processes associated with both
Understand and Apply.
Analyze
Analyze involves breaking material into its constituent parts and determining how the
parts are related to each other and to an overall structure. This category includes the cognitive
processes of differentiating, organizing, and attributing. Therefore, objectives classified as
Analyze include learning to determine the relevant or important pieces of a message
(differentiating), the ways in which the pieces of a message are configured (organizing), and the
underlying purpose of the message (attributing). Although learning to Analyze may be viewed as
an end in itself, it is probably more defensible educationally to consider analysis as an extension
of Understanding or as a prelude to Evaluating or Creating.
Improving students' skills in analyzing educational communications can be found as a
goal in many fields of study. Teachers of science, social studies, the humanities, and the arts
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frequently express "learning to analyze" as one of their important objectives. They may, for
example, wish to develop in their students the ability to (a) connect conclusions with supporting
statements; (b) distinguish relevant from extraneous material; (c) determine how ideas are
connected to one another; (d) ascertain the unstated assumptions involved in what is said; (e)
distinguish dominant from subordinate ideas or themes in poetry or music; and (f) find evidence
in support of an author's purposes for writing an essay.
Differentiating (also called discriminating, selecting, distinguishing, or focusing) occurs
when a student discriminates relevant from irrelevant parts or important from unimportant parts
of presented material. In mathematics, an objective could be "Distinguish between relevant and
irrelevant numbers in a word problem." An assessment item could require that students circle the
relevant numbers and cross out the irrelevant numbers in a word problem.
Organizing (also called finding coherence, integrating, outlining, parsing, or structuring)
involves determining how elements fit or function within a structure. An objective in social
studies could be "Learn to structure a historical description into evidence for and against a
particular explanation." In a corresponding assessment students could be asked to prepare an
outline showing which facts in a passage on American history support and which facts do not
support the conclusion that the American Civil War was caused by differences in the rural and
urban composition of the North and the South.
Attributing (also called deconstructing) occurs when a student is able to determine the
point of view, biases, values, or intent underlying presented material. For example, in social
studies, a sample objective could be "Learn to determine the point of view of the author of an
essay on a controversial topic in terms of his or her theoretical perspective." A corresponding
assessment task could ask students whether a report on Amazon rain forests was written from a
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pro-environment or pro-business point of view. A corresponding assessment in the natural
sciences could be to ask a student to determine whether a behaviorist or a cognitive psychologist
wrote an essay about human learning.
Evaluate
Evaluate is defined as making judgments based on criteria and standards. The criteria
most often used are quality, effectiveness, efficiency, and consistency. They may be determined
by the student or given to the student by others. The standards may be either quantitative (i.e., is
this a sufficient amount?) or qualitative (i.e., is this good enough?). This category includes the
cognitive processes of checking (which refers to judgments about internal consistency) and
critiquing (which refers to judgments based on external criteria).
Checking (also called coordinating, detecting, monitoring, or testing) occurs when a
student detects inconsistencies or fallacies within a process or product, determines whether a
process or product has internal consistency, or detects the effectiveness of a procedure as it is
being implemented. When combined with planning (a cognitive process in the category, Create)
and implementing (a cognitive process in the category, Apply), checking involves determining
how well the plan is working. A sample objective in social science could be "Learn to detect
inconsistencies within persuasive messages." A corresponding assessment task could involve
asking students to listen to a television advertisement for a political candidate and point out any
logical flaws in the persuasive message. A sample objective in science could be "Learn to
determine whether a scientist's conclusion follows from the observed data." An assessment task
could involve asking students to read a report of a chemistry experiment in order to determine
whether the conclusion follows from the results of the experiment.
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Critiquing (also called judging) occurs when a student detects inconsistencies between a
product or operation and some external criteria, determines whether a product has external
consistency, or judges the appropriateness of a procedure for a given problem. Critiquing lies at
the core of what has been called critical thinking. In critiquing, students judge the merits of a
product or operation based on specified or student-determined criteria and standards. In social
science, an objective could be "Learn to evaluate a proposed solution (e.g., eliminate all grading)
to a social problem (e.g., how to improve K-12 education) in terms of its likely effectiveness."
Create
Create involves putting elements together to form a coherent or functional whole; that is,
reorganizing elements into a new pattern or structure. Objectives classified as Create involve
having students produce an original product. Composition (including writing), for example,
often, but not always, involves cognitive processes associated with Create. It can, in fact, be
simply the application of procedural knowledge (e.g., "Write this essay in this way"). The
creative process can be broken into three phases: (a) problem representation, in which a student
attempts to understand the task and generate possible solutions; (b) solution planning, in which a
student examines the possibilities and devises a workable plan; and (c) solution execution, in
which a student successfully carries out the plan. Thus, the creative process can be thought of as
starting with a divergent phase in which a variety of possible solutions are considered as the
student attempts to understand the task (generating). This is followed by a convergent phase, in
which a solution method is devised and turned into a plan of action (planning). Finally, the plan
is executed as the solution is constructed (producing). Not surprisingly, then, Create can be
broken down into three cognitive processes: generating, planning, and producing.
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Generating (also called hypothesizing) involves inventing alternative hypotheses based
on criteria. When generating transcends the boundaries or constraints of prior knowledge and
existing theories, it involves divergent thinking and forms the core of what can be called creative
thinking. In generating, a student is given a description of a problem and must produce
alternative solutions. For example, in social science, an objective could be "Learn to generate
multiple potentially useful solutions for social problems." A corresponding assessment item
could ask students to suggest as many ways as possible to assure that everyone has adequate
medical insurance. An objective from the field of mathematics could be "Generate alternative
methods for achieving a particular end result." A corresponding assessment could be to ask
students to list alternative methods they could use to find which whole numbers yield 60 when
multiplied together. For each of these assessments, explicit scoring criteria are needed.
Planning (also called designing) involves devising a method for accomplishing some
task. However, planning stops short of carrying out the steps to create the actual solution for a
given problem. In planning, a student may establish sub goals (i.e., break a task into subtasks to
be performed when solving the problem). Teachers often skip stating planning objectives,
instead stating their objectives in terms of producing, the final stage of the creative process.
When this happens, planning is either assumed or is implicit in the producing objective. In this
case, planning is likely to be carried out by the student covertly, in the course of constructing a
product (i.e., producing). In planning, a student develops a solution method when given a
problem statement. In mathematics, an objective could be "List the steps needed to solve
geometry problems." An assessment task may ask students to devise a plan for determining the
volume of the frustum of a pyramid (a task not previously considered in class). The plan may
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involve computing the volume of a large pyramid, then computing the volume of a small
pyramid, and, finally, subtracting the smaller from the larger.
Producing (also called constructing) involves inventing a product. In producing, a
student is given a functional description of a goal and must create a product that satisfies the
description. In science, for example, an objective might be "Learn to design habitats for certain
species and certain purposes." A corresponding assessment task may ask students to design the
living quarters of a space station.
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Appendix C: Academic Risk-Taking Items

In the following section, you will be asked to respond to questions based on the Revised

questions you wish to answer based on the following criteria. Please select one of the following:
1. Remember/Understand questions that assess my ability to remember and

2. Apply/Analyze questions that assess my ability to apply and analyze the content from

3. Evaluate/Create questions that assess my ability to evaluate content from the

Remember/Understand.

a. Produce
b. Create
c. Generate
d. Plan
2.
passage?
a. The purpose is to assist in creating learning objectives.
b. The purpose is to promote transfer of information.
c. The purpose is to help students learn more effectively.
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Apply/Analyze.
1. Which is a difference between executing and implementing?
a. Executing involves procedural knowledge and implementing involves
conceptual knowledge.
b. Executing involves familiar tasks and implementing involves unfamiliar
tasks.
c. Executing includes Understanding and implementing does not.
2.
objectives and assessments?
Evaluate/Create.
1. Which activity will assess a learning objective at the Apply level?
a. Use the steps of the scientific process to investigate a research question.
b. Summarize the steps of the scientific process.
c. Develop a plan to investigate a research question.

2. Professor Johnson has a learning objective for students to be able to critique the
reporting of scientific studies in popular media.
Generate an assessment for the learning objective.
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Appendix D: Achievement Goal Orientation Items
Personal Achievement Goal Orientations (Midgley et al., 2000)
Mastery Goal Orientation Revised Subscale
1.

o me that I learn a lot of new concepts this year.

2. One of my goals in class is to learn as much as I can.
3. One of my goals is to master a lot of new skills this year.
4.
5.

I improve my skills this year.

Performance-Approach Goal Orientation Revised Subscale
1.

class think I am good at my class
work.

2.
3. One of my goals is to show others that class work is easy for me.
4. One of my goals is to look smart in comparison to the other students in my class.
5. It
Performance-Avoid Goal Orientation Revised Subscale
1.
2.
3.
class.
4. One of my goals in class is to avoid looking like I have trouble doing the work.
Items assessed on a Likert-type scale from 1-5, from not at all true to very true.
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Appendix E: Expectancy/Value/Cost Items
Expectancy-Value-Cost scale (Kosovich, et al., 2015)
Expectancy
1. I know I can learn the material in my educational psychology/research
methods/experience class.
2. I believe that I can be successful in my educational psychology/research
methods/experience class.
3. I am confident that I can understand the material in my educational
psychology/research methods/experience class.
Value
1. I think my educational psychology/research methods/experience class is
important.
2. I value my educational psychology/research methods/experience class.
3. I think my educational psychology/research methods/experience class is useful.
Cost
1. My educational psychology/research methods/experience classwork requires too
much time.
2. Because of other things th
psychology/research methods/experience class.
3.

time needed to do well in my educational
psychology/research methods/experience class.

4. I have to give up too much to do well in my educational psychology/research
methods/experience class.
71

Items are measured on a 6-point Likert-type scale, from strongly disagree to strongly
agree.
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Appendix F: Demographic Questions
Demographic Questionnaire
1. Please indicate your gender.
a. Male
b. Female
c. Non-binary
2. Race and ethnicity: Please select all that apply:
a. American Indian or Alaska Native
b. Asian
c. Black or African American
d. Hispanic/Latino
e. Multi-ethnic
f. Native Hawaiian or Pacific Islander
g. White
h. Unknown/Unsure/Prefer to Not Answer
i. My race and/or ethnicity are not listed (Please indicate below)
3. How old are you in years?
4. Are you the first person in your fami
a. Yes
b. No
c. Unsure
5. What is your current or intended major?
6. What is your current class grade?
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degree?

a. A
b. Ac. B+
d. B
e. Bf. C+
g. C
h. Ci. D+
j. D
k. Dl. F
7. What is your class standing?
a. Freshman
b. Sophomore
c. Junior
d. Senior
e.
f. Doctoral Program
g. Non-degree Seeking
8. What is your cumulative GPA?
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